In order to evaluate the effect of 25-OH-D 3 on productive performance of broilers and bone mineralization, an experiment in which 10,000 newly born Cobb mixed was used. The animals were divided into two groups: experimental received 25-OH-D 3 at a dose of 50 mg/liter and a control group (0 mg/liter). Weight gain and European Production Efficiency Factor (EPEF) were higher (P < 0.05) for chickens that received 25-OH-D 3 . Mortality was lower (P < 0.05) for the group receiving 25-OH-D 3 . However feed conversion rate (FCR) and feed intake showed no significant difference between treatments. The amount of calcium in tibia was higher in the experimental group (P < 0.05). Based on the results obtained, it is concluded that the use of 25-OH-D 3 improves production performance and bone mineral status broiler.
Introduction
The day-to-day poultry industry seeks to satisfy the consumption of animal protein demand growing human populations around the world to meet their nutritional requirements. Scientific breakthroughs have occurred in the poultry area to achieve greater efficiency in production, among them are genetics, health and nutrition have resulted in a bird more weight in less time [1] [2] .
The rapid growth of broiler brings disadvantage presentation of metabolic problems that directly affect pro-M. Santiago et al.
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duction costs. These diseases are those affecting the skeletal system and are linked to nutritional factors such as levels of calcium, phosphorus, vitamin D and others [3] . Laying hens they can also be affected after presenting deformities poor nutrition level of the keel bone [4] and increasing the brittleness of the shell [5] , problems arise in Turkeys ossification especially during growth [6] . So that nutrition influences the expression of the maximum production potential of the bird by reducing the occurrence of bone diseases, thus preventing injury on performance.
Among all the nutrients that should be included in the feed of broilers to prevent musculoskeletal disorders is vitamin D. Vitamin D is a responsible soluble compound metabolism of calcium and phosphorus in birds, their inclusion in the diet of broilers necessary, because its endogenous production does not meet the nutritional needs generating growth retardation, increased feed conversion and increased mortality [1] [2] [7] .
The active form of vitamin D is 1,25-(OH) 2 -D 3 having in its structure two hydroxylations, the first takes place in the liver to result in the formation of 25-OH-D3 and the second hydroxylation kidney level occurs. Direct administration of 25-OH-D 3 in the diet of broilers is a beneficial way to accelerate the formation of 1,25-(OH) 2 -D 3 avoiding hydroxylation in the liver [1] [2] .
There are several advantages of using 25-OH-D 3 when administered orally, has shown greater intestinal absorption compared to vitamin conventional D, improves the morphology of small intestine and humoral immunity as measured by the concentration of IgG and IgA serum level (P < 0.1) [8] . In broilers, the use of phytase and 25-OH-D 3 has improved retention of phytic phosphorus in the body [9] , decreasing its level of inclusion in the diet, lowering production costs and reduce the amount of P excreted into the environment [10] [11] . Supplementation of 25-OH-D 3 at a dose of 0.21 mg/kg of feed improved by 27% the hydrolysis of phytate phosphorus apparent and increase bone mineralization [12] , although other studies these results are inconstant [13] .
In-ovo administration of 25-OH-D 3 a few days of hatching improves the quality of broilers birth [14] . In addition, other studies have found that increased serum levels of calcium (Ca) and phosphorus (P), improving bone mineralization [15] . In this way, it reduces the levels of Ca and P to include in the diet and the incidence of abnormalities such as tibial discondroplasia in broilers decreases [1] so for example it has been concluded that for every 10 mg/kg of 25-OH-D 3 above 70 mg/kg, the incidence of this disease in 1% and 2% in females and males respectively reduces [16] [17] presenting a better productive performance of the bird [18] . This helps reduce environmental pollution caused by removal of excess phosphorus in excreta thus avoiding huge losses to the national and global poultry industry since phosphorus is one of the most expensive nutrients in animal feed [7] [19] .
This study aims to evaluate the effect of oral supplementation of 25-OH-D 3 as a source of vitamin D highly available to promote the proper development of the bones of the bird broiler.
Materials and Methods
The experiment was conducted at the farm "El despertar" located in Otón, Yaruquí, Pichincha-Ecuador. Necropsy and sampling was conducted at the Laboratory of Pathology, Veterinary Medicine College, Central University of Ecuador. The determination of calcium and phosphorus in bone was conducted at the Laboratory of Analysis Service and Food Research of the National Institute for Agricultural Research (INIAP).
10,000 Cobb broilers were used. The birds were distributed randomly in 2 treatments 5000 chickens each. Each treatment was divided into 5 experimental units of 1000 chickens.
The experimental group received 25-OH-D 3 at a dose of 50 mg/liter through the drinking water, this dose was used in order to overcome the recommendations found in commercial diets seeking higher bone mineral deposition. Besides seeking a new form of administration of this nutrient, since there is no information. 2 treatments received the same balanced food preparation based on corn and soybean. All diets were formulate to meet the Lesson and Summers [1] recommendations ( Table 1 and Table 2 ).
Water and food were administered ad libitum. Starter feed from day 0 to 18, growth of 19 to 30 food and end the day 31 to 42 was used.
Production parameters feed intake, body weight, feed conversion ratio (FCR); and European Production Efficiency Factor (EPEF) were obtained through records made during the development work. FCR = feed intake/body weight EPEF = [liveability (%) × body weight (kg) × age (d)]/(FCR × 100) 20 tibias were analyzed at 35 days of age, corresponding to 10 randomly selected birds per treatment for the determination of calcium and phosphorus. The values of each mineral were determined in atomic absorption spectrophotometer. 
Data Analysis
For variables feed intake, average daily weight gain and feed conversion ratio statistical test "t" of student was used. Variable mortality was analyzed by chi-square test. The analysis was conducted using SPSS version 22.0 (SPSS Inc., Chicago, IL). The level of significance used was 5%.
Results
Overall mortality showed a significant difference (P < 0.05) between treatments being 10.18% for the group receiving 25-OH-D 3 and 13.08% for the control group. Regarding at 42 days of age weight heavier (P < 0.05) for the experimental group (2105.48 ± 24.47 g) was found with a significant difference from the control group (2009.96 ± 30.24 g). The control group had an average cumulative retail consumption bird (3967.05 ± 53.79 g) compared to those who received the 25-OH-D 3 (4019.15 ± 103.36 g) although this was not found significant differences between treatments (P > 0.05). As for FCR was no significant difference (P > 0.05) between treatments however the experimental group showed a lower value (1.906 ± 0.063) compared to the control group (1.972 ± 0.022). When analyzing European Production Efficiency Factor (EPEF) there was a significant difference (P < 0.05) between the experimental group (236.2 ± 10.89) and control (210.8 ± 4.92).
With respect to calcium content, significant effects between treatments (P < 0.05). The content of this element was higher in the group receiving 25-OH-D 3 (19.25 ± 1.23) versus the control group (17.96 ± 1.30). The phosphorus content also presented significant difference (P < 0.05), the control group presented the highest value (9.248 ± 1.64 vs. 6.276 ± 0.52).
Discussion
The weight difference between treatments at the end of the production cycle agrees with the data obtained by Ledesma et al. [15] who obtained greater weight in the group receiving 25-OH-D 3 through food (69 mg/t) even when the chickens were challenged with aflatoxin B1 (AFB1) (350 µg/kg).These data differ from those found by Chou et al. [8] who they found no difference between the control group and those receiving 25-OH-D 3 in the diet at a concentration of 69 µg/kg (0 to 21 days of age) and 34.5 µg/kg (22 to 39 days old) but could find that is 25-OH-D 3 decreased feed intake in the growth phase improving feed conversion 5%. In another study by Angel et al. [10] also found that the inclusion of 25-OH-D 3 at a dose of 75 µg/kg feed did not improve (P > 0.05) live weight of birds when they were sacrificed at 49 days of age, the control group (2916 g) vs. experimental group (2849 g), similar data were found by Roberson et al. [9] where there was no difference in body weight between groups when 25-OH-D 3 was administered to several levels 0, 40 and 69 µg/kg of food. No significant difference was found in the study by Fritts y Waldroup [20] [21] . The highest content of Ca in tibia (P < 0.05) found in chickens receiving 25-OH-D 3 is consistent with data found by Ledesma et al. [15] wherein the level of Ca was also higher (P < 0.05) in the group receiving 25-OH-D 3 (26.61 ± 21.73 vs 22.3 ± 22.3). However there differences with similar studies in which such Roberson [21] who found that 25-OH-D 3 at different doses (0, 23, 46, 69, 70, 92 and 250 µg/kg) did not change (P > 0.05) ash content in tibia in broilers, in this study also found no differences in the levels of Ca and P in plasma (P > 0.05). However, in the study by Applegate et al. [12] found that the ash level increased by 2.7% (P < 0.01) in chicks receiving 25-OH-D 3 at a dose of 0.21 mg/kg through food.
The greater body weight of the birds in the group receiving 25-OH-D 3 could be explained due to higher calcium deposition in bones, which strengthened its locomotor system and allowed them to have better access to feed (higher consumption) and thus reduce mortality in the experimental group.
Regarding the content of phosphorus in warm significant difference (P < 0.05) for the group that received 25-OH-D 3 (9,248 ± 1.64 vs 6.276 ± 0.52) opposed to the data found Ledesma et al. found [15] that the level of P in tibia was higher (P < 0.05) in chickens that received 25-OH-D 3 (3.92% ± 2.81% vs. 3.5% ± 3.5%).
Conclusion
Based on the results obtained in this study, we can conclude that that supplementation of 25-OH-D 3 at a dose of 50 mg/liter through drinking water improves calcium deposition in bones producing a stronger skeletal system that improves production parameters and reduces mortality of the flock that ultimately increases the income for the farm.
